Hippocampal neurons transplanted into ischemically lesioned hippocampus: electroresponsiveness and reestablishment of circuitries.
Severe forebrain ischemia was used to damage selectively the CA1 region of the rat hippocampal formation. One week later the CA1 region was repopulated with suspensions of 18 day old fetal hippocampal tissue. Intracellular recordings were made from single units within the transplants by using the "in vitro" slice preparation, two to nine months following transplantation. Based on firing characteristics during depolarizing current injection, pyramidal-like and interneuron-like cells were identified within the transplants. Synaptic potentials could be evoked in the pyramidal-like neurons by stratum radiatum and stratum oriens stimulation demonstrating that normal afferent contacts had been made. Local inhibitory circuits were not obvious within the transplanted regions as demonstrated by prolonged EPSP's and the absence of early or late after-hyperpolarization. This was supported by the lack of conductance fluctuation in the active membrane when compared with the resting cell. Antidromic spikes could be evoked by applying shocks to the stratum oriens, towards the fimbria and subiculum, suggesting that the transplanted neurons were projecting basal neurites, quite long distances, along the normal efferent pathways. Thus, the transplanted neurons have the capacity to reconstruct damaged circuitries and develop intrinsic properties similar to their normal counterparts.